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Cnocod 3aKaimBaHiiH cTpoirrejn>cTBa ckbsehh, BiCEraaioT b 
cefa pa3fleon»aHa cnycK b cKBasKHy (II) a repweTHSHoe coe- 
jmeme b nocjiejiaefi kojiohhh oOcajmHx Tpyd (2) h xboctobe- 
Ka (3) c §ajn>TpoM (4). Ilepes cnycKow b craasHHy (II) no 
weHLmefl uepe OEHy K3 Tpy<5 (12) XBOcroBHica (3) c qiwbtpom (4) 
npoGpHJiHpyDT c odpasoBaHiieM no ueaiiaeli wepe OTyx npojiojit- 
hhx ro?p (13) h unjmHflpiraecKHX kohuob (25) o pe3tdaME (26). 
npo^TKTBBHuK maacT (18) 3aieH bckohbsidt h uocjie cnycKa b 
Hero XBOCTOBHfca (3) npopucbHyx) Tpydy (12) pacmBpraT oth 
3aKpenjieHHa XBocTOBHKa (3) b cKBasHHe (II) n pasodmeaan He- 

UpO^yKTHBHHX DJiaCXOB OT UpO^yKTHBHIDU 



HCKJIDOTTEJIbHO AJlfl OEJJEfi HHOOPMA1IHH 
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CHOCOB 3AKAEHHBAEHS CTPOMTEHLCTBA CKBA2HHH 
OcJjiacTL TexHUKU 
H30C3peTeHae othochtch k dypeHmo, a hmchho - k cnocody 
3aKairasBaHHJi crpOHTeJiBCTBa crbbshhu. 
5 Handojiee aopeKTHBHO HacToamee B30dpe?eHae moxct dm* 

HCO0JZB30BaH0 B CKBaXHflaX, HUeSQBX rOpH30HTaJliHUfi T^CTOK 

CTBana, npodypeHHHfl b upo^yKTHBHOu DjacTe, a taicae b cjiy- 
nanx, icomsa HesejaaTejiLHO ywemnaTB jmaweTp cKBasHHH, b rpa 
Hajurcmi yqacxKOB b HRTepBajie ycTaaoBra XBocTOBaxa, anoaeH- 
10 hhk QjaOooqeMeHTnpoBaHHffiffl nopojiaMZ, iwe meDT wecTo odBajm 

HOpOgU, KaB6pH03HHG 30HH H 30HH BOrJtOQeBiia npOMHBO^HOil HEffi- 

koctk, odirao nepeKpHBaeMHe npoHeKyTo^HEMH KOJiOHHatin Tpyd 

EJZH KOJXOHHaMH - " JieTyiKaMH" • 

IlpeOTecTsyjmafi ypoBCHB TexHZKH 

15 ilpn 3aKaH^HBaHim cTpoMajacTBa cKBaEHKH aeoOxomio 3a- 

KpenHTi ee cTemcy b HETepBane npojontTEBHoro njiacxa, htcx5h 
npejioTBpaTHTB odsaxgBaHHe nopojw a, kek aaencTBJie 3Toro- 
yxyjmieHHe nocTynjieHHH npojjyKmm b cKsasaEy H3 npoayKTHBHo- 
ro DJEtcTa. JUm. 3Toil nem b 30He npojiyKTHBHoro njiacxa craa- 

20 shhh ycTaHafijniBajDT xboctobhkh c $HJE>TpaMH. Kpo«e Toro, B 

EHTepBaJIB yCTaHOBKH XBOCTOBHKOB C OEUttTpaMB ^aCTO BCTpera- 

ktch 30hh ocJioaHeHBJU TaKHe K2iK Hajnrae aaBepH, odsajioB no- 
pojm, BOjionp oHBJie hee 9 norjiomeHEe npoE3HBO , mo2 sh^kocm, npz- 
MUKame k np o jqtkthbh cwy mnacTy Henpo;nyKTBBHHX y^acTKOB hjib 

25 npepCTaHEe ero Tarawa y^acTKaME. B sihx cjiy^anx HeodxoOTMo 
Ha^estHO pasodmnTB yicasaHHae y^acTKH z 30EH ot nposyKTHBHo- 
ro B^acTa. Bee 3to TpedyeT dojmnHX uavepzaxhmjx 3aTpa? b 
vpmeneHzx cnenaajBHoro cjrosHoro odopyaoBaHHE. 

H336CTHH Tpu iipHimEiiflajrhfio oTJuraasiuHXCH flpyr ot jjpyra 

30 cnocoda ycraHOBRB xboctobhkob c SsjiBTpaun, npsMeHaeHHe npn 
3aKaH?HBaH2B cTponTe^LCTBa cKBasHH: noOTecKa na ueueHTHou 

KSMHe, Ha KJIHHMX H Ha 0D0PH02 B0B6pXH0CTB ("CnpaBO^HHK 

no KperuieHUH) se$raHHX a ra30BHX CKBaEHH", A.K.EyjiaTOB, 
1981, c.137-146). 
35 QyTi cnocoda ycTaHOBRH XBOCTOBBKa c qpM&TpOM Ha ne- 

MeHTHOM Kaune aamzKmeTca b nojtfceue raMBOHaKHoro pacTBopa 
he bcd otw XBOOTOBBKa, yiepHHBaeMoro sa secy dypanBHHMH 
TpydajjJB, ysaneHBB TaMnoaasHoro pacTBopa, uosKHToro Bume 
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XBOCTOBHKa, D OTCOeflHHeHHH GypttlLKKK Tpyd OT XBOCTOBHKa 

tojibko nocae odpa30BaHHH b saTpyoHOM npocTpaacTBe neMetiTHO- 
ro itaMHfl. 

IIOffBeCKa XBOCTOBHKOB C CHJILTpaMH Ha kjeihlhx ocytaecTBJiH- 

5 eicfl TOJiiKO b odcaKeoKOW ctboje cKsasHHU, rae hot H3H0ca 
BHyrpeHHefl nosepxHocTH odcanHHX Tpyd, nyreu sa«mnHBatias 
XBOCTOBHKa njiamieaMH, pacDtwiOBeBHHua aa HapjnsBo2 noBepxfio- 
cra noflBecHax ycTpo2CTB. KOTopae bxowit b kojuiwboh Mesjto- 

JlOHHHfi Sa80p. 

10 9tot cnocod BenpaaeHDU npn nana (Meuee 30 mm) Kojnae- 

bhx 3asopax, ecjm onycK XBOCTOBHKa conpaseH o npopadOTKofl 
owiosaeHHoro ctbojb cxBasBm n pacxasHBaHHeM XBOCTOBHKa, 

KOnia BHTTpeHHSH nOBepXBOOTB 0<5C8JtHOH KOJIOHHH, B KOTOpofl 

iuaEHpyeTcff yciaHOBKa, KueeT HeaonycTDMHa hshoc, itoma Bee 
15 XBOCTOBHKa C $HJO.TpOU npsBuniaeT 1000 kH. 

nOOTBCKy XBOCTOBHKOB Ha ynope OCymeCTBHHDT Ha CTaHH— 

oHapon yrocTKax cKBasnm, rae yae DdpasoBaHa onopaan no- 

BepXHOCTi, B KaieCTBO KOTOpofi HCDOJIBSyDT: HPOTOIKH BHyrpn 

naTpydKOB, npncoesHHflewux k rameuy- Koany npeflHnymefi kojioh- 
20 hh- sepxHzfl KOHen panee cnymeHHoro XBOCTOBHKa; 30Hy nepe- 
xona ot doramero j^aMeTpa k MeHHDewy npn OTyxpasMepHoft npo- 
Me *yTOTOOH KOJioHBe , KOTopofl odcaseBa cKBaaHHa. 3tot caocod 
npaaeHHU « npa ycaoBHKX cnycKa XBOCTOBHKa «o saaaHHofl 
roiydHHH. HHane nojBecaoe ycTpoftcTBO xboctobhk3 He soBsex 
25 no ynopa h He cpadoTaei. 

HaflocTaTKaMH yxasaHBHX cnocodoB ycTaHOBRH xboctobhkob 
c cEJEbTpaMH npa 3 aKa k*ih Banna cTpoHienBCTBa cKBasHHu hbjw- 
BTCH-cyseHHe npoxojmoro ceHeHHK ckbezheh H3-3a neodxoHEMO- 
cth npmieaeHHH oasiesHHHTeJiea h nonBecHHX ycTpoitCTB, koto- 
30 pse onycKaur BHyrp* yse odcaHeHHoa cKBa«HHu, Heofemoon. 

npHM&BBHHH CJtOHHHX BO KOHCTpyKOBH paSSeflHHHieJieS H WOMO- 

HHrvcTPOflcTB, a Tajoe oipaasHeHHOCTB DpHMeHeHHH, odywioB- 
aeHHafl bosmoshocthd BoaBecKH xboctobhkob tojibko b odcasea- 
H0U CTB0J1 e cKsaBBm (xpoMe coocoda yciaaoBKH hh umemam 

35 ^JtoOMe TOPO, HeHOCTBTKOM CBOCOda DOffBeCKH XBOCTOBHKOB 
C toTpaiiH H3 HeweHTHOM KdllUe flBJHeTCH He odXOHHMOCTB 
ae^HpOBaHHH XBOCTOBHKa, ^0 CBHSBHO C dOJOEBJMH 3 aTpaTa- 
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mjh ueMeOTa n BpeyeEJi Ha nposejieHHe padoi 2 oznj&we 3aTBep- 
EesaHHH aeMeHTHoro pacTBopa. IIpn 9tom HeodxojmMo ocymecT3- 
jihtb nocTOHflHyz) npoMHBKy cKBasHHH nocJie neweHTEpoBaHBH 
XBOCTOBZKa b Te%HHe Bcero BpeweHa osamannK 3araepjjeBaHZH 
5 ueKeHTHoro pacTBopa c onHOBpeMe hhhm BpamemeM dypiw&HOfl 
kojiohhh. npHTOM , padoTe no ueMeHTHpoBaHiro xboctobukob npn~ 
cycjH aBapm, ?axHe, Hanpiwep, Kajc: He bo3mokho ctb OTcoe^HHe- 

HEfl KOJIOHHH dypHJEBHHX Tpyd OT XBOCTOBHKa, BCJie^CTBHe npHM6- 

hbhhh pesBdoBHX paasexHHHTejiefl; npopesaHne odcajimcc Tpyd e 
10 3adyp2BaHne HOBoro CTBOJia npn pa3dypHBaHnn ocHacTxa n y3JK>B 

coeOTHeHHfi ceKUHfi Tpyd h m^pjthx. 

KpoMe Toro f jyrc wnojmeszK padoT do rteiseHTHpoBaiun) 

ZBOcTOBHKa HeodxojuaMa cooTBeTCTByiranag tsxrhka dxeMeHrapo- 

so^HEe arperaTu) h dpzrajpz pado*ncc» 
15 Sue oehhm HegocraTKOU 9Toro cnocoda HBJKercH HeB03M0H- 

HOCTi ero npHMeHeHHfi npn najm^M 30H norjiomem* b EHTepBaJie 

yCTaHOBKH XBOCTOBHKa. 

H3Becrefl Tarae cnocod 3aitaH^HBaHgg cTpoHTejacTBa craa- 
shh (su , A, 1659626), BSCJinreanqflfl b cedn hsojuhozk) 3oh ocjiok- 
20 HeHHfl dypeHHa, pacnojioaemmx Bume npojcyKTHBHoro nJiacTa ao 
ero BCKpHTM, cnycK b cKBaaniHy kojiohhh odcajiHHX Tpyd c 

$HJE>TpOM— XBOCTOBHKDM 2. UeHTpBTOpaMH f 3aH0JIfleHHe $IUII>TpOBOS 
30 HH CKBaHHHH BpeMeHHO 3flKyH OpHBaPnpPS ixaTepaajiOM H neweHTH- 

poBarae kojiohhh odcagHHX Tpyd npH re jwe thhhom passejiHHeHHH 

25 DOJIOCTH QHJIBTpa-XBOCTOBHKa OT DOJIOCTH KOJIOHEH HepeMBWOfl, 

pa3pymaaM0fl nocJie ee neMearitpoBafizs. 

3tot cnocod He odecne^HBae? HaaeaHoro pasodmeHiia npo- 
EyKTHBHoro miacTa ot nepeaegaanHXCH c hum HenpoKyxraBHHX 
yiacTKOB h Btnaearexamnx ot npoayKTHBHoro njiacTa HenpojjyKTHB- 

30 hhx ropaaoOTOB, BCJieacraHe HenojdHoro yaaJieHM 0ypoBoro pa- 
cTBopa H3 HamiOHHHX z ropB30HTajn>HUX ymcTKOB CKBasHm, b 
icoTopax nponcxojCHT ocasaeHne TBepsofl 6a3H H3 dypOBoro pa- 
CTBopa npa ero mipKyaramiE. 3to ycyrytijnieTCH HenojmuM yaa- 
jieEaew rjiHHHCTo2 KopRH f a b aecTax ynajieHHH ee nosnmaeTCfl 

35 onacHOCTL odBajmaaHza nopoa, tto Taxae cHUsaeT Ka^ecrBO 

H30JtHmt2 DJBCTOB. 

Kpowe Toro, Ha yKaaaHHHX y^acTKax CKBaHHHH He yaaeTCH 

pfl^JTflUgmnffJ 0dpa30U UeHTpHpOBHTB 3KCn J3y aTaiJH OHHyE) KOJIDHHy 9 



WO 



oco6eaHO b cjiadocneMeHTiipoBaHHUx nopoaax, ns-3a aHasmBa- 
hhh neHTpaTopoB b zry xiopow* wo npeiwrrcTsyeT no^eKmo 
paBHOMepnoro no TOJmrae CTemai neMearHoro KOJima. 

Bje oxam HeaocraTKOM 3Toro cnocoda hbjihctch dJiOKupo- 
5 Bamie ^acTH npoayKTHBHoro miacTa ueneHTHHM pacTBopoM, no- 

CTJUSmm B $OELTpOByB 30Hy CKB3KHHH HDH HeMG HTEpOBa HHH KO- 

jioheh odca^HHX Tpyd, BCJieflCTBHe Buna^eHHH h HaKonjiemifl spe- 
ueHHo aaKynopnBaKaiero uaTepnajia b mmHeft (joRHOfl) iacTH ro- 

pjI30BTaJO>H0r0 CTBMB OpH 3BaHHT6JQ>H02 ero BpOTHSeHHOCIH II 

10 odpaaoBaHBH djotot b BepxHefl tooth CTBOJia, KOTopue aanojraH- 
jotch ixeueHTHHM paciBopai npa ueweHTHpoBaHra odcaziHux ko- 

JdOHH. 

Handojiee dmsjomi no TexmnecKofl cymaocTH k 3aaBJweMO- 
My HBjmeTCH cnocod 3aKaHHEBaH2H cTpoHTejEbcraa cKBasnHH c 
15 rop230HTajn>HHM y^iacTKOM CTBOJia, npodype hhhm b npojQrKTHBHOM 

imaCTe^C Baker Hngbes, USA "Baker Hugbes technology forum", 
Com, 6-11 , 1991, c. 25-25) 

Bicjnraranuafi b cedn cnycK b cKBaraay Ha icojioHHe odcanHHX Tpyd 

XBOCTOBHKa C DpS^BapOT e JEb H 0 Dep^OpHpOBaRHHM $HJIBTpQM, paSOd- 

20 me me aaxoJiOHHoro opocTpaKCTBa b 30He npo;nyKTHBHoro nJiacTa 
ot BHnieJieEamHX z u epeiieEaxmzxc£ c hum Henpo^yKTHBHicc djeictob 
EapyHHHMH naKepaMH h ueMeETzpoBaHHe kojiohhh odcaj^tDC Tpyd 

pprnfl XBOCTOBHfCa C $ZHLTpOM C DOMOIULH) neweHTUpOBO^IHOfl My$TH. 
OCHOBHHM He^OCTaTKOM 3TOrO CD DC 0 da HBJHeTCH TO, HTO C 

25 noMom&R> naKepoB k neueHTzpoBaHzn RajmaicepHoro icojimeBoro 
npocTpaacTBa fie odecne^HBaeTCfl Haaescaoe pasodmerae 3aKOJioH- 
Eoro npocTpaHctsa b 3 one npojorKTHBHoro njiacra ot BumajieHa- 
mnx a nepeMe aaiappc cg c nm nenpojiyKTHBHHX miacTOB, ocodeH- 

HO B PSpeX Ofl HHX 30EaX CTBOJia CKBSHBH C Bfi pTHKajRHOrO Ha 

30 ropH30HTajn>Hoe HanpasjieHJie t Bane^cTBHe Henojmoro 3aMemeHza 

dypoBoro paoTBopa ueMeErmu. 

Kponae toro, naicepH na-sa uaaoft jpmm He moitt HaaesHo 

nepeKpHBaTB KaBepH03HKe 30m, raraa hx jmHefiime paaMepu 

ppe BBflBP T jmHefiHue pa^epn noBepraocTH ymiOTHeHJiH caKepa. 
35 3to ycyry6aaeTCH b cgBasHHax, bckphbdhx cjaadociieMe HrapoBaa- 

HHe BopoOTt roe mem Mecro odBaaH nopojm, ocodeHHO, nocxe 

npOWHBKH CKBaSHHH Z yEOHeHHH C ee CTeHOK KOJOMBTami okhoS 

Kopjen. 
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B ocflosy HacTDflmero ModpeTeHiw nojroseEa 3a^a^a co- 
3jiaHM ciiocoda 3aicairaEBaHaH CTpoHTe.n»cTBa cKBaraH, kotophS 
odecneHHBaji dH HajiesHoe pa3odmeHae npoflyicraBHoro anacTa 
dt BHmeJieHaimix z npHMUsamunx k a&sy Henpoflj r KTiiBHKX yracTKOB 
5 npn Eajinn b hex 30H ocJiosfleHM dypenzfl jnodoro ama 2 npo- 

THS6HH0CTH. 

PaCKpHTHe H30<5peT6HHfl 

IIocTaBJie hhhh zaj&va aocTaraeTM Teas, ^to b cnocode 
saKaH^HBaHEA cTpo2T6jn>CTBa cKBaHHHu, EKJumiMneM b cedn BCKpH— 
10 rae npojcrKTHBHoro njiacta, cnycic s yoranoBKy b cKsaEraHe ko- 
jiohhh odcaaHHX Tpyd h XBocTOBHKa c gjMMpoM c odecne^eHEew 
hx repweTOTHoro coejuiHeHHH neE^y codofl,H pasodmeHHe Henpo- 

JCTKTHBHHX yt&CTKOB OT DpOflyKTHBHHX, COrJiaCHO H30<JpeTeHHB, 

cnycK b cKsasHBy kojiohhh odcajjmcc ipyd h xboctobekh c kmlt- 
15 poM ocymecTBEHDT pa3KejEbH0, a hx repcaeTHHHoe coeOTHeflKe 
ocymecTBJWOT b cRBasEBe, npn 3T0M bo M6HHD83 uepe ojiHy E3 
Tpyd xBOCTOBHKa nepea ero cnycKO&i b CKBaKHHy npo^mrapyroT c 
odpa30BaHH©j! no MeHLmefi wepe EByx bpojiojilhhx rogp h mimro- 
paTOCKHX KOHEiOB c pesBdataa, a nocjie cnycKa XBOcTOBHKa b 
20 cKBasHHy npoSoBHyjo Tpydy pacmaproT jyia ycTaHOBKH xboctdbh- 
na b cKBasaHe h pa306meflnn HenposyOTHBHHx miacTOB ot npo- 

JQTKTEBHHX* 

IIpeffJiaraeMoe raodpeTeHHe no3BOJiaeT 3a cneT ECKJEHeHHH 
npnueHeHEH jpui ycTasoBKH xboctobhkob 0 cajr&Tpaiaii KOHCTpyK- 

25 thbho - cjioshhx pasfceanHHTeaefi n nojcBecffiDC yctpoacTB, a 
Taicse naKepoB juw pasodmeHra mbctob ynpocTHT* 3th padora 
h odecne^HTB dojiee HasesHDe pasodmeHHe HenpoayKMBHiix njia- 
ctob ot npowKTHBHoro miacTa, a TaKze HepexpHTHe 30H ocjidje- 
fleaaa (KaBepn* odBaJioB nopojm, miacTOB c 8HoaaJn>Ho bhcokbm 

30 BHyTpixmiacTOBHM aaBJieHHeu, Boao-raso-apoHBJieHiifl h APyrnx) 

JEtfSoS np0TKK6HHOC?JU IIpH 3T0M HaHdOJOiTlinfl 30fieiCT JtOCTHTaeTCH 
B HaKJIOHHHX CKBaSHHaX Z B CKBa3ZH&X C T0pH3 DHTaJIiHHM yTOCT- 

kom CTBOJia, a TaKse b Tex cjiy^iaax, Kor^a nporaseHKOCTB 
yxca3aHHHX imacTDB z 3dh He nosBOjmetr nepeKpraaTB hx naxepa- 
35 me, a neweHTupoBaHiie He odecne^HBaeT HsweKHoro pasodmeHan* 
Kpoise Toro, yctaHOBKa xBocTossica c SiuttTpoa c nc&JomBD 
npoSruiBHHX Tpyd no cpaBHeHHSo c ESBeciHHU cnocodots, cor-Tac- 
■ ho KOTopoMy 3Ta onepamw ocymecTBaneTCH uyreM neweHTnpoBa- 
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H2fl XBOCTOBHKa 9 DO3BOJ0ieT CHH3HTL paCXOS UeMBHTa, C0KP3TOTB 

Ep8MH Ha ycTaHOBKy, Tan k£k OTnaaaeT HeotfxojinrjocTB b oeh- 
AaHim 3aTBepgeBaHgg neweHraoro pacTBopa c ncnojiLsoBafliiH 
.hot 3Toro cnei^iiajiLHUX fiparan pado*inx. 

5 B ofiHOM A3 BapaaHTOB BHDOJiHeHZH £30dpe?eHHfi nocjie 

BCKptrrra npojjyKTHBHoro DJiacTa b cKsasHHy cnycicaBT xbdcto- 
bek c cnjocbTpoM i! ycTaEiBTOwra ero B & pojcyKT HBH dm miacTe 
nyreu npHsaTHH no aeHHseS wepe oshoH npoomiiHofi xpydH npn 
ee pacnmpeHHH k cresKe cKBaxHHH, a 3axeu b cKBaaauy cnycKa- 

10 ra KOJioHHy odcaamcc Tpyd, bushes kohgu KOTopofl repaeTjrmo 

COeOTffiDDT C BepXHEM KOHIXGH XBOCTOBHKa. 

IIpe£JiaraeMH3 BapnaHT bhdojih6H2H zsodpeTemm no3BOJwer 
ycTaaaBMBaTB xboctobhk b HeodcaaeHHOM CTBOJie cxBasHKH, djia- 
rojcapjT newy odeone^HBaeTCJi HaaesHoe pa30dmeme dpo^ktjjbho- 
15 ro njiacTa ot Bumejxe^adHX aenpo^yKTHBHHX bjectob, npe^orapa- 
maeTCH cyKeaae juaaMexpa cKBaszHH n cHEsaexoa pacxoa odcaji- 
hhx Tpyd. 

B xpyroM Bapaame BanojraeHHH Z3 odpeTeHM b Ha^iajie b 
cKBasHHy cnycKauT jo apoayKMBHoro wiacTa b ycT aH a B JMBapy 

20 KOJioHHy odcagBHX ipyd t a saTeM nocae bckphtm npojyKTHBHoro 
njiacTa b Hero ^epes 3Ty KOJioHHy cuycKajoT xbdctobhk c <pejo>t- 
poM h npn pacmzpemfl npofauiLHofl TpydH ycTaHawnBaro ero b 
cKBasoiHe, DpH 9tom npoflBJaHya Tpydy npsranwaDT ic CTeHKe hue- 
Hero KOHixa kojiohhh odcajuon Tpyd, odecnenHBaa ee repMeTire- 

25 Hoe coe^HHeHae c xboctobhkom. 

TekoA BapaaflT BHnojiHeHna uosBOJsaeT bcuo je>3 obbtb Hando- 
jiee npociofl, BHT OgHHB a fla^eKHHft cnocod ycTaHOBKH xboctobh- 
kob c $zjo>TpaMB c noMomx>s> npo^HJZBHUX Tpyd b Tex cjiynaax, 
Kor^a b npoaecce dypeHHa CKBaszHH BCTpeiaDTCH miacTU c aao- 

30 UaJIBHO BHCOXHM BHy TpHDJBCT OBHH J©BIieHHeM, KOTOpHe OdHHBO 

nepeKpHBaur npouesyTOTOHMfl kdjiohhhmh odcajiHHX Tpyd bjm 

KOJXOHBaMH - w JHe TyiKRMH" • 

KpaTKoe onacaHEe ^epTesefi 
Jipyrxe nejw h npemymecTBa HacToamero roodpeTeHHfl cTa- 
35 Hyr hobhthh hs cjiejcynnero aeTajiBHoro oMcaHaa npHMepoB ero 
TCTtnmaHgfl h opraaraeuux ^epxesefl, Ha kotopux: 

$ht. I HsodpaaaeT KownjieKT odopyaoBaHM oth cnycKa n 

VCTaHOBKH XBOCTOBHKa C £2JILTpDM B CKBaSHHe; 
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gm\2 - ceneHiae D-Tl aa dbnr # I; 

OHT. 3-4 - yCTaHOBKy XBOCTOBHIEL C OEJEbTpOM B CKBSKHHe ; 
GET. 5-5 - BapHEHT yCTaHOBKU XB0CT03HKa C C&HJfcTpOM B 
CKBaSHHC 

5 Jy^qmzii BapraHT ocymecrBJieHaa ModpeTeHaa 

Cnocod 3aKaHHHBaHEH CTpoHTeJiLCTBa cxBaszHU aaiuiKmeT- 
ca b pa3nejn>H0M cnycne b dCBaxany a repaeraraoM coejmHema 

BHTTpH ee KOJK3HHH OticagHHX Tpyd 2 XBOCTOBZKa C ©ZKBTpOM. 

Do MeHiinefl Mepe oj^y 23 Tpyd ZBOcTOBHRa nepen cnycKou b 
10 cKsaKHHy npopumpyuT c o6pa30BaraeM no Meranefl Mepe OTyx 
npoKOJZLHHX ro$p 2 mumHflpH^ecrax RomiOB 0 pesHJauz. npo- 

JQTKTHBHHfi MaCT 3&TCM BCKpHBSOT, CIiyCKaBT B Hero XBOCTOBBK 

c $sjn»TpoM 9 noane *qero npo$ajiLHys> Tpydy pacnapgro w 

yCTBHOBKH XBOCTOBHKE B CKBaSHHe 2 pa30dgeHB£ HeUpOflyKTZB- 
15 HEX DJ0CTOB OT Dp O^yKTHB HHX« 

B COOTBeTCTBHH C OftHKM H3 BapHBHTOB BHUOJIHeHiSa CD DC 0 6a 

noane bckphthe opoflyKTHBHoro miacTa b cKBaszHy cnycraxn? 
xboctobzk c cpzjitTpoM 2 ycTaaaBUBBaioT ero B npOWKMBHOM 
njiacTe nyreM npraaTaH no MeHBmefl Mepe ojihoS npooOLfloft Tpy- 
20 du npa ee pacmapeaaa k creHKe CKBasHHH. 3aTeM b cKBaKsmy 

cnycKaDT ko^ohhv odcajiHUX Tpyd, mrarmfl KOHen xcoTopofl repae- 

TOTHO COejmHHKJT C BepXHHM KOEUOM XBOCTOBZICa. 

3 cooTBeTCTBZH c xprrm BapaaKToaa wnomeuxx raodpe- 
tbhkh Bsa^qaaxe b cKBasEHy ao npoflyKTHBHoro rmacra cnycKasT 

25 a ycraKaBJimaDT KOJioHHy odcajaHHX Tpyd. 3a?eM nocJie bckdhthh 
npojiyKTHBHoro imacTa b aero rapes 9Ty KOJioHHy cnycKanT xboc- 
tobhk c amiiTpm 2 npa pacmapeHaa BpoflauLHOfi TpydH yoTaeaB- 
jmBaioT ero b cRBasEHe« DpopuiBHyB Tpydy npa 3Tom npasaMaBT 
k cTeEKe aazaero Koaqa kojlohbu odcajtHHX Tpyd, odecnerasaji 

30 ee repweTOTHoe coeaaaeHae c xboctobhkcm. 

Cnocod ocymecTBJWOT c noMomra ycTpoftcTBa, Biuoorcanijero 
b ceda KoaoHHy dypiuiBflHX Tpyd I ($ar.I), KOJioHHy odcanHHX 
Tpyd 2 (oht.3) , xboctobhr 3 c uepoopapoBaHHHM §HJO>TpDM 4, 
coeaaHseMHS c KoaoHHofi dypamaHX Tpyd I c noMoiuBE) nepexojtHH- 

35 re 5 fi nepeBogHHKa 6. HepexoOTaa 5 (aaeweaT, coeaaHHraiBH 
TpydH c pasHHMU jmaweTpaMn) sueeT nepemmy b saae cejyia 7 
a napoBoro oanaHa 8 (gnr.3) 9 paaaejononcrD dojioctb xboctobh- 
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K3 3 C CHJELTpOM 4 Z KOJIOHHH OCJcajXHHX TpJTd 2* HepeBOJIHEK G 

(cbnr.I) cHadneH KJianaKOH 9, nepeKpHBaxjmKM KaHas I0 9 cootf- 
maEnpjfl dojioctb kojiohhh dypasBHHX TpycJ I co cKBasHHOii II e 
cjiysamai! jwa 3anojraeHHfl hojiocth kojxohhk tfypiuiBHHX Tpytf I 

5 CKBaSHHHOfl SggKOCTBH) UpE CUyCKe KOMDOHeHTOB yCTpoSiCTBa B 

cKBasHHy II. no weHBrneil Mepe ozhsl H3 Tpytf 12 XBOcrosHKa 3 
3HB0JiB9Ha npofianBHOfi c do weHuneil Mepe royMH npojjojnim&iE 
ro$pa?4H 13 (qht.2), pacnoaoseHHEun CBMMeTpiriEO OTHOcirreJEr- 
ho neHrpajiBHoa och Tpy6u 12, h urommqpOTe ckhms JcoanaMH c 
10 pe3i><5aMH (na fizr.I He noKa3ara). TocpH 13 npc$mr&HHx Tpyfi 
12 3aco^HeHH repMeTH3Bpjnmefl nacTofl 14. Ha Rome cmr&Tpa 4 
ycTaflOBJieH neErpaTop 15, o6ecne<mBa*mHfi ceaTpzpoBaime $ma>T- 

pa 4 OTKOCBTeJdLHO CTefiKZ CKBaSHHH II. 

B cjrpme npoxos^eHas ckbehhhh II Heps 3 HenpojjyKTHBHHe 
15 y^acTKH b ee ropH30HTajn>Hoi! nacTz hjih'potom c sthmh jntacT- 
KaMn nan Boica3aHo na $Hr.I f 3,4, nepggoparooHHHe otbspcthh 16 
$£ja,Tpa 4 3aKpHBa©T 3arjiymKaMH 17 H3 XHMireecKH paspymaeMO- 
ro mrepwjiz, Hanpmep, ubtemk* HpoooiHHe Tpydu 12 pacno- 
Jiara»T Ha cooTBeTCTByEmnx yrocTicax xboctobhks 3 c ©ewltdom 4 
20 juk pasodmemai dpoj^kthbhoS tocth dpojctkthbhoto nJHCTa 18 
or HenpoATRTHBHofi, a Tarae me coexwenm XBocTOBHRa 3 c 

KOJIOHHOS OtfCa^HHX Tpvtf 2. 

B ycTpoScrBO bxoott tekkg pa3Bajn>ueBaTe^b 19 (cot. 5), 
Hcnoj[B3yp!?fH8 w BHnpaBJieHUH roip 13 nvonzxhEXX «rpyt5 12 
25 uowie ex pacmnpeHE*. 

Cnocotf ocymecTBOTOT cji&xyww o<5pa30M. B nponecce (ty- 
pe HUH CKBaKHHH II (cHT.l), Oepe^ BCKpUTHeU npOJQTKTKBHOrO 

njiacTa 18, Z3BecTHHMH npHewawa • H3 ojsspyBT see HecoBMecTmsne 
no ycjzoBHHU tfypeaoH ujibotu, pacnojioseHHHe Btmre npo^yicTHB- 

30 Horo 16 , a nocae bckdhthh nocjieaHero h npowHBKE cTBOJia 
ckbsusehu II b Bee cnycKaDT Ha kojiohhs 6ypnjn>mDC Tpyd I 
xboctobzr 2 c npeaEapHTeJEbHo nepfcopgpoBaHHKM fiMBipOM 4, 
coejtBHeffHKfl c KcmoHHo2 dypaaBHHX Tpyd I c noMonn>D nepexos- 
HEKa 5, npofegjnsHHX Tpyd 12 h nepssoaHSKa 6. nep?opanzoHHHe 

35 oTBepcTJW 16 $mn»Tpa 4 3axpnTH 3aniyi!iEaMK 17. 

IlOCJie SOCTHSeHBfl QZEbTVOX 4 SaCSOA CKBaSHHH II B BOZO- 
CM npocHJiLHHX Tpy<5 12 saKaiRoS npouHBOTOoS saEROcra oo- 
saasT j^BJtemse, HeofixojiHMDe sjih BHnpaBflBHHfl npoao;r&HHX 
roop 13 h npHsaTHH CTeHOK Tpyd 12 k cTSHKe ckbsshhh II 
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(§ht«3), odecneHHBan coBuecTHO c repMeTmnpTEmeS nacToli 14 
rep&jeTBiHyD H30jihuhe) Henpo^yKTHBHux y^acTKOB npojyKTHBHoro 
DJiacTa 18. 

3aTeM kojiohht dypHJtBHKx Tpyd I (§ht.I) BwecTe c nepe- 

5 BOJXHHKOM 6 OTBHH^ZBaPT OT BepXflBX DpOCILIbHHX Tpyd 12 K IJOfl- 

HnwaDT S3 cKBaKHHH II, npncoeAHHHBT k hsS pa3BaiiHje3aTejrB 
19 (cnr.5) h CHOBa cnycEasor b cKBaHZHy II ao sxoaa b sepx- 
hek) tectl npo$HJiLHnx Tpyd 12 ($ht.3). Bpamaa KOJioHHy dypisii- 
hhx Tpyd I we ere c passanme BaioneM 19, dpoh3bojwt oitoma- 
10 TejrbHoe BHUpaBJiBHEe roop 13 a xuxoTHoe npusaTBe ctesoK npo- 

fcHJrFffH* TfiyCJ 12 K CT6HR8U CKBaHHHH I* IIpH 9TQM repMeTH3HpyB- 

mas sacra 14 ($ht«2) odecneHmaeT saaeHEyx) repMeTHsamrc? 
aaTpyfiHoro npocipaHcraa cKBasuHU II. 

flajiee KaztoHHy dypHJEBHHX Tpyd I c pa33ajrmeBaTejiew 19 
15 (oht.5) nojCHHMaET H3 cKBasHra II fl cnycKaBT b nee KOJIOHHJ 
odcajiHHX Tpyd 2 ($ht»3) jxo Bxojia ee HBsaero KOHua bhjttpl 
BepxHBX npoqpanBHHZ Tpyd 12 c odpa3QBaHzeM 3asopa 20 uesny 

3THM KOHUQM, C6JXJI0M 7 B CTeHKaMH BepXHHX HpO©HJIBHHX Tpyd 12. 

3aTeu b CKBasEHy II cdpacHBaiDT mapoBofl KganaH 6, KOTopufi 
20 oaamoa b oejyio 7, pa30dman BHyrpeHme uojiocth xboctobhkh 3 
h odcanBofl kojiohhh 2. IIpoiraBojyrr 3aKaw aeweHTHoro pacTBO- 
pa ^zepea Kanoray odcajmHX Tpyd 2 t noane nero onycKaftr ee 
maagfl Koaeu ao ynopa b cyserae b nepexonHKKe 5 ($bt«4) , 
B f nocjie saTBepneBarafl aeueHTHoro pacraopa, pasdypmaDT od- 
25 pa30BaBm7Dca BHyipa kqj&oehh odcaaHHX Tpyd 2 neneHrayD npod- 
Ky (ne nofca3aBa) 9 mapOBOfi KJiauaH 8 h ceiwo 7* 

B cjiy^ae ycraaoBKH b SnjiMpe 4 BpeMeHHmc 3arjiymeK 17 
(tfar.l) uocjieKHze paapymaDT 3axa"SKofl b Hero pacreeTHOji nop- 
hhh khcjeoth ($ht.4). 3aT6M npoB3BOjyiT ocBoerae ckbbkhhh II. 
30 B Tex ojiy^anx, Koxaa ppojyKTHBHHB unaci 18 BCKpHsasT 

nocjie ccycKa kojiohhh odcaamix Tpyd 2 (Hanpmsep, npowesyro^- 
Hoft sum BKcnjiyaTanaoHHoft) , to xboctohhk 3 ycTanaBJiHBa&T 
nyreu npEaaTHK ctbhok BepxHEX ppo&KjrhHHX Tpyd 12 k bhttt- 

peHHHM CT6HKSM HHXHOTO KOHOa KOJIOHHH OdCflJtHHT Tpyd 2(ftCT.6). 

35 Juia 3Toro c y^eTOM Beca XBOcTOBiuca 3 h cmiBTpa 4 pac^eT- 
hum nyrew onpejiejiaK>T HeodxoaiwyKJ jyiray sepxrax npogmaflax 
Tpyd 12, c nouoim>K) kotopoc dyjQ'T hx ycTaEaBJiraaTL. Ha KOHne 
qjajEbTpa 4 KpenHT damuaK 21 (amr.5) c cejmoM 22 dob mpoBOii 
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KaaiiaH 23 2 orpaEinnreJieM 24, npsaoTBpaiaanmnM nepewemerae 
Kjianaaa 23 b odpaTHOH HanpaBJieHBE. Hraepaaji kojiohhh odcajs- 

HHX Tpy6 2, 3 KDTODOM aOJISHH V CTa HaBJIHBaTB DpOOHJIBHHe Tpy- 

6h 12, KanHdpyOT pacmEpHTeJieM (Ha car. He D0Ka3aa). 3aTew . 
5 k KOJioHHe OypEWBHHX Tpyd I npacoejaHTOT pa3 Baji meBaTejn> 
18 , coe,zu!HeHHHii c ummaapfl^ecKoS tooth) 25 BepxHeii ddoqejil- 
Hoii Tpyda 12 xBocTOBHKa 3 c DOMom*E> JieBoii pesBdH 26, cnyc- 

KaKJT CKOMDOHOBaEHHfl TaKHU 0(Jpa30M EHCTpyMeHT B CKBaSHHJT II 

(per. 5) h npoMHBaBT ee, noose Hero cdpacHBaror napoBofi kjib- 
10 nan 23, nepeKDHBaa npH stom oTBepcrae b ce;we 22, a 3aKan- 

KOli npOKHBOHHOa KTOKOCTH B DOJIOCTH XBOCTOBHKa 3 H CpJEEbTpa 4 

coagapr b hex aaBnerae, HeodxojiHMoe an* onpeccoBra Bcefi 

KOMHOHOBKH, BOfl flefiCTBHeM KOTOporO O^HOBpeaeHHO BHnpaBJIHST- 

ca ro$pu 13 bcbx npogMBHHX Tpyfi 12, KOTopue dHJm BMKrceHH 

15 b KoanoHOBKy odopy?ioBaHHa. 3 pesyaMaTe 3Toro cTefim Bepx- 
hzx npoggJg>HHX Tpyd 12 hjlotho npusEMaOTCK k cTeHKe nzsHero 
KOHna kojiohhh odcajHHX Tpyd 2 (oar* 6). 

3 cJiyHae brjjss^qbzsi b KOwnaHOBKy upocphjebhhx Tpyti 12 jwh 
pa3oc3meHsui h e np ojxy jcthbhhx djiqctob (cpm.3) bjih BHnojmeHiw 

20 Bcero omiBTpa 4 H3 npogaJiBHHX Tpyd 12, kok DOKasano Ha ce- 
lypax 5 h 6, to cTeHKH 3thx Tpjrd 12 TaKEe motho npzsmasw- 
ch k cTesice crbbkhhu II* , . 

HaTHseHHeM z nooasKofl HHCTpyMeara npoBepmT ycTottra- 
bdct* ycraHOBKH XBOCTOBHKa 3 c pjjimpom 4 Ha oceBoe cweme- 

25 me. 3aTeM BpameraeM kojiohhh dypzJtbHHX Tpy<5 I c pa3Bajrme- 
BaTejieM 19 BnpaBO BHSHHrosaraT DocuiejiHHB as mumanpiPiecKoro 
KOHna 25 BepxHe2 nposiuttHOfl ipycte 12. OsHOBpeaeHHo HHKHHe 
BajTBcyHmuie 3JteMeHTU 27 pa3BajttneBaTeJK 19, nojunsBaancB BBepx, 
pa3BajncoBHBa©T peaBCjy 26 uHJiEH^pHHecKoro KOHua 25, ysejffi- 

30 Trtmflg ero BHyrpeaHHS jtaaweTp. 3a?eaa HHcrpyMeHT nojwn bhto 
c oiiHDBpeMeHHott npoMHBKoa h spamemeM ero BnpaBO, b pesyjiv- 
Taie Hero cpoHOXOHET rojn>fle3mee pa3Bajaw>BHBaHHe mumi«pH- 

TOCKHX K0HU0B 25 H BepXHHX npO$HJI*HUX Tpy6 12 HHSHHMH BaJOr- 

vjmwm viemBxam 27 a BepxHHMH 28, memo 6ojnm& jw- 

35 mbtp, new HsrsHne. 

Ho OKOirc&HHH pa3BajrmoBHBaHHH bpoqhjibhhx Tpyo iz zx 
M ecre c KOJioHHofl odoajiKHX Tpyd 2 onpe ccoBHBauT Ha rep^e- 

THHHOCTB C03JiaHHeM B H35X JtaBTOHM. npH OTCyTCTBHH MpweTOT- 
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hocth paaBajiHioBHBarae uobtophdt. 

3 anyqanx ekjudtohha b komdohobk7 xsocTOBHKa 3 mm 
fftfurbTpa 4 jionojiEHTejtbHHX dpd£hjh>hhx Tpytf 12 ($nr.3) mm 
BHDOJiHeHHfl Bcero ^HjEbTpa 4 ro npo$HJEbHHX Tpyd 12 (isr.5,6) , 

5 nepoopauHOHHiie OTBepcTiw 16 3aKpHBam zavjymxaiw 17 H3 
xnMOTecKH paspymaeMoro Maxepaaaa, ROTopue nocjie 3aBepmeHaa 
padOT no ycraaoBKe xboctobhks 3 c oejgbtpom 4 paspynaBT 3a- . 
Ka^Koa cooTBeTCTBynmero xsaapeareHTa. 

IIpoMHnmeHHafl npzMeHmiocTB 

10 npejuiaraeMHfl obococJ nosBOJuieT hhjiokho pa3D6maT2> npo- 

j7ktbbhh£ aaacT ot aamejieaamp HenpoflyKTHBHra oaaciOB, a 
Taicxe ot cpflMHKaiQPUDC k Heiay a uepeMeHasmnxcH c hhm ^pynix 

HenpOfl7KT2BHUX yraCTKOB CKBaHHHH (583 aeMBHTupoBamM $HJEbT- 

pa-XB0CT0BHKa. IIpH 9tom ynpomeToff TexHo^oran ycTaHOBKn 

15 X30CTOB2KOB C (jaZLBTpaMJJ Z CR2EaS3TCH 3BTpaTH 3a CTOT HCKIDO- 
KOflCTpyKTHBHO-CJIOSHHX pa3*eOTHZTeJiefi H DO^BeCEKX 

ycTpoflcTB, npHrtieHfleMHX npa yoTaHOBRe xboctobhkob, a Taicse 
neMG HTBpoBaHHH hx, KOToporjy couyrcTByOT aBapun h 3aTpara 
BpeMeHE Ha osgaaHfle 3aTBepaeBaHHH aeMeHTHoro pacTBopa. 
20 KpoMe Toro, npegjaraeMHB cnococJ no3BOJuieT pacnmpaTL 

ottaacTB ero npmae Hernia, tor kbk oh uose? cJht* acnojiMOBaH 

KHK B DdcaseHHOM, TER H B HeOdcaseBHC&S CTBOSe CKTOggHK, He- 
SaBBCHMO OT HflJTtrUIfl 3 OH DOITIOmeHflK UpOMHBOTOOfi KCHKOCTH, 

BOj^onpDHBJieHHfl, h npaKTHTOCKH den cymecTBeHHoro ywemEeHEK 
25 wsawerpa ckbssjhh* 
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SORSMA H30BPEIEHHH 

1. Cnocod 3aKairuiBaHHfl cTpoBTejaciBa cjcBasaHH, bkto- 
qaBswtS 3 ceda BCKparne nponyKTBBHoro naacTa (18), cnycK b 
ycTaHOBKy b CKsaaBHe (II) aoaoHBH odcaaBHX Tpyd (2) a xbo- 

5 cTOBHKa (3) c fruiLTpoM (4) c odecneieHHeM ex repMexiraHoro 
coewBHeHBa new codoU, a pa3odmeaae aenpowKTHBHux yiact- 

KOB OT DDOHyXTHBHHX, D T H U iO | H fi C « TeH, TOO 

cnycK b craasHHy (II) kojidhhh odcajwx Tpyd (2) a xboctobe- 
«a (3) c $2ja»poM (4) ocymecTBJWOT paaaejoao, a ax repae- 

10 TireHoe coenaaeHHe ocyiecTBjraar b craasEHe (II), npa aTOM 
no MeHBinell uepe osay as Tpyd (12) XBOcroBHKa (3) nepea ero 
cnycKOM b cKBaKBHy (II) npopuiapyBT c odpasoBameM no uezh- 
meii Mepe «Byx npo^ojn»HHX rofp (13) a nraaHapiraecKHX koh- 
qoB (25) c pe3BC5aMB (26), a nocae cnycaa XBDCTOBHica (3) B 

15 cKBasimy (II) npo&un>ayB Tpydy (12) pacmapHOT juih ycTaHOB— 

KB XBOCTOBBKa (3) B CKBESBHe (II) B pa30dmeHHfl HenpOJQTKTHB- 
HHX nmCTOB OT npOayKTBBHHX. 

2. Cnoco<5 no n.I, OTaaiaiomHHca TeM, hto 
nocjie bckphths nposyKTBBHoro nuacTa (18) b cKBasaHy (II) 

20 onycaaioT xboctobbk (3) c saaMpoM (4) a ycTaaaBaaBaDT ero 
b nposyMBBBOM naacre (18) nyreti npaaaiaa no MeaBmea Mepe 
oaHofi npoeoajaaofl Tpydu (12) npa ee pacmapeaaa a cTemce 
cRBasBHu (II), a saTeM b cKBaaaay (II) cnycaaDT Koaoaay od- 

CaffBHX Tpyd (2) , HKEHflii KOHeU KOTOPCC repaeTOTHO COeaBHHBT 
25 C BepXBEM KOBHOH XBO CTOBHKa (3). 

3. Cnocod no n.I, o t i a ^ a n on ii c « tbm, no 
asa^aae b CKBasaHy (II) cnycKaror ao nponyaTBBBoro naacia 
(18) a ycTaaaBaHBaOT KoaonHy odcaaaHX Tpyd (2) , a saTeM noc- 
ae BCKCHOTH npoayKTaBHoro naacra (18) b Hero TOpe3 3Ty 

30 KoaoHHV cnycaaDT xboctobbx (3) c puaipoM (4) a npa pacnm- 
peHBa nDOODBjaBDfi TpydH (12) ycTaaaBaHBaiOT ero b cKBasa- 
ae (II), npa stom npapuaayp Tpydy (12) npaaaMaBT a cTeaae 
aasaero Koana kojiohhh odcasaax Tpyd (2). odecneTOBaa ee 
repaeiaqaoe coeaaBeaae c xBOCToaaicoM (3). 



FCT/RTO/00173 




WOJ5/BJ47* PCT/RITO/00173 





W0 95AB47* 




WO 95/0347* PCT/RU93/00173 




WO 95/83476 PCT/RU93/00173 




FIG.B 



INTERNATIONAL SEARCH REPORT 



iotcrnatrooof appUaboo No. 
PCT/RU93/00173 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI .5 E21B 43/10 
According to Icteynitimal Pi KM dmificibon (1PQ or tt) both notional danjficnioii and IPC 

B. FIELDS SEARCHED 

Mimaraa docwucauboo ocarchcd ( d ss srfi c s bo o syitta followed by dmifio tica tj mboh) 

Int. CI .5 E21B 43/08-119.E21B 33/124,33/13-16 



Dootscottuoo eearceed ctha teao minima* doeumeataboo to toe extern that rocfe docuoeaa an included to iht fields searched 



Ekcsodc sib base ansaJted durioj the ioacsoattooai scant (oaax oi* data base aad. woere practicable, search fcmi wed) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Cattfory' 


G tattoo of draneowwfeb iocEcatioc. wfeere appropriate, of the relevaot panacea 


Relevant to data No. 


Y 


SU, A1, 1263818 (Bsesojuzny nauchno-issledo-vatelsky 
i proektno-konstruk-torsky institut po osusheniju 
mestorozhdeny poleznykh iskopaenykh, spetsialnyra 
gornyrarabotam, rudnichnoi geolgii i marksheiderskomu 
delu). 15 October 1986 (15.10.86) 


1 r 3 


Y 


US, A, 4714117 (ATLANTIC RICHFIELD COMPANY), 
22 December 1987 (22.12.87) v . 


1-3 


Y . 


US. A, 3477506 (B.C. MALONE), 11 November 1969 
(11.11.69) 


1-3 
• 


Y 


US, A, 4976322 (G.S. ABDRAKHMANOV et al.). 
11 December 1990 (11.12.90) 


1-3 


A 


SU, A3, 1813171 (TATARSKY GOSUDARSTVENNY NAUCHN0- 
ISSLEDOVATELSKY I R0EKTNY INSTITUT NEFTYANOI 
PR0MYSHLENNOSTI) 30 April 1993 (30.04.93) 


1-3 



HA Farther oo o n nc ot a art lined in the cocticttatioo of Boa C Q Sec patent family 




■oi rMlaa aa lsio wo^O Msi o ai aa oa l Poa ajO 
o osoflici w(ia toe appUcoooa Wi titad i 
Iks priadpat or ftwy oodarlytox ate k 



a at saeOader »i I s m ss ra. aw dabaad II _. 
t<amlarensM ha ceeatterei at iovatv* 
sOWarswsai HaUaaUaaa 



*~ priority e»» 



oaiog aMoo s loo a a eeeoa fc ttl a d fc» eaesn 
"4" abcaawataMsaaarWtaaasM oaanttaiaGy 



Pits of the actnal otxppta aoo of the iwajBodoml aearc* 
3 March 1994 (03.03.94) 


Dote of toai&Of of the iotermtioool scotch report 

31 March 1994 (31.03.94) 


Name and maUtof addreaa of roe ISA/ 

ISA/RU 
Facsimile No. 


Authorized officer 
Tctcpbjooo Ho. 



INTERNATIONAL SEARCH REPORT 



IctoTUtKXMl tpfttdtiOQ HO. 

PCT/RU 93/00173 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtotioo of document, with iwlicstiao, where appropriate, of the relevant piuages 



Relevant to c 



1N0. 



A 
A 
A 
A 



US. A, 3865188 (GEARHART-OWEN INDUSTRIES INC.). 
11 February 1975 (11.02.75) 

US. A. 4248302 (OTIS ENGINEERING CORPORATION), 
3 February 1981 (03.02.81) 

US. A. 4230180 (WESTBAY INSTRUMENTS LTD. ) 
28 October 1980 (28.10.80) 

SU, A. 829882 (NAUCHN0-PR0IZV0DSTYENN0E 08IEDINE- 
NIE P0 TERMICHESKIM METODAM 00BYCHI NEFTI). 
17 May 1981 (17.05.81) 

SU. A. 663825 (KRASNODARSKY GOSUDARSTVENNY NAUCHNO- 
I SSLED0 YATEISK Y I PR0EKTNY INSTITUT NEFTYAN0I 
PROMYSHLENNOSTI MINISTERSTYA NEFTYAN0I 
PR0MYSHLENN0STI SSSR). 25 May 1979 (25.05.79) 



1 

1-3 
1 

2.3 



Form PCT/tSAaiO(MB*wutioo of second sheet) (July 1992) 



COTKT 0 MKSflYHAPOilHOM IIOMCEB 



MeJwyHaco^HaH sas&Ka nc 



A. KflACCM<MKAUHa ilPEUMETA K30EPETEHMA: E21B 43/10 
CorJiacHO MexAyHapoAHOH naTGHTHOR KJiaccH^MKauMM (MKM-5 ) 

B. OEflACTK nOMCKA ' 



npODepeHHUrt MHHHMYM AOKYMeHTailHM (CMCT6Ma KiiaCCHiHKaUHM K MH- 

AeKC«):MKM-5 E21B 43/06-119. E2 IB 33/124?33/13-16 



flpyran nposepoHHaa AOKyneHTauHR b tor mbpg, * rbror oHa brak>- 

H9Ha B nOHCROBMe noADopKH: 



3iZGKTpoHHQji 6aaa aaHHux, HcnoAbDOBaBmaac* npn noHCKe iHasaa- 
HHe 6asu m % bcah bo3koiho, xiohcrobug tgpmhhu) : 


C. JOKYi 


HEHTiu CWTAKffllKBCH PEJIKBAHTHUMM 


KaToro- 

PHfl *j 


COUARH HB AORVMOHTU C yRa3aHHBH. TAe 3TO 
BOBMOXHO, POAOBBHTHUX HBCTGR 


Othocrtch k 
nyHRTy No . 


Y 


SU, Alt 1263818 (Bceco»3Huft HayHHo-HCCAe- 

AOBaTOJJbCRMR H HpOGRTHO— ROHCTpyRTOp— 

crhr MHCTMTyT no ocyveHHio HecTopox- 
A6HMR noAesHux MCKonaeKux, cnenH&a*- 
hmm ropHMM pa6oTaH, pyAHHHHOA raoAO- 
tmm h NapRneftAepcROMy ABAy). 15 ok- 
th6pr 19B6 ( 15.10. B6) AWiyj * 


1-3 


rri nocABAywmHe AORyHGHTu yna- . — , AaHHue o naxei- 
LXJ 3bhu b hpoaoaxghhh rpa<|>M c □ rax yitasaHU b 


iTax-aHaAO- 

npHAOXeHHH 



AORyneKTOB: 
A" — AORyMBHT » onpeABARiomuR 06- 
BiHft ypOBBHb T6XHHRH. 
-OOABO paHHHft AORyHOHT, HO 

onyoAHROBammft Ha Aary 
NexAynapoAHoR tioabhm hah 
tiocag Hee. 

-AORyMBHT, OTHOCflBHRCII K 

ycTHony paeKPMTHio, *Rcno- 

HHpOBBHHIO H T • A- 
— AORyMGHT * O ny 6 A M K OB BH HUft AO 
ABTU MBXAyHapOAHOR HOAaHH , 

ho nocAe a&tu HcnpastMBae- 
Moro npHopHTOTa. 



'E" 

0" 
•p.. 



-6oAee nosAHMR AORy hght * 
onydAHROBajtHuR nocjie 

ABTH npHOpHTBTB H HPH- 
B6ABHHUR AAA nOHHHBHHR 
M „ HBOOpeTGHHft. 
X'-AOKyM8HT v HMGVXHR HBM— 
OOABB 6AHBROB OTHOH6HH6 

R npeAMBxy tiohcrb* no- 

POHBJQHR HOBHBHy H M300- 
POTBTOA "b C RH R ypOBGHb. 

x -AORyneHT , noponaxHR H3o 

6pB?&TBAl>CRHft ypoBeHb B 
COHBT&HHH C OAHHM HAH 
HGCROAbRHMH AORyMBHTBHH 

tor xe RaTeropHK. 

& -AORyMBHT, ABARKHlHRCfl 
naTBHTOM— aHBAOrOM . 



I 



J&BTa AGROTBHTBAbHOrO BOBepoe- 1 

HHA MBBAynapoAHoro noncRa 
3 MapTa 1994 (03.03.94) 



AaTa oTnpaBRH HacToaxero ot- 

MeTB O HBAAyHapOAHOM HOHCKe 

3/ Mapra 1994 t7-Z.03.94) 



YnOAHOMOHeHHOe 

B.rpHmaHOB 



HaHHGHOBaHHB h aApec MexAyHa- 
POAHoro noHCROBoro oprana: 

BCBPOCCHRCRHR 
Hay^HO-HOOACAOBaTBAbCRHR HKCTH 
TyT rOCyAapCTBBHHOR n&TGHTHOfl 

S^SST™^' Pocchr, 121868. TeA. (095)240-58-88 
MocRBa, BepBXKOBCRaa hb6. ™- 1 1 
fraxc (095)243-33-37,TBAeTaRn 114818 HOHA^IA 



ahuo: 



*opna PCT/1SA/210 cbtopoR ahct) kh*m% 1992) 



OTHET O HEXAyHAPOAHOM flOMCKE 



IMenuxyHapoAHAM lanka No. 
PCT/RU 93/00173 



C. <npOAO**«?MMB> AQKYMEHTU, CHHTAWUJWECa PEJIEBAHTHWMM 



KaTero- 

PM» *) 



Ccu/ikM Ha AOkyneMTu c ykaiaHMeH, r«e bto 
ioinoxho, pe^esaNTHitx sacTett 



Otmocmtc* k 
nynkry No. 



A* 



US t A, 471*117 (ATLANTIC RICHFIELD COMPA- 
NY), 22 Aeka6p» 1987 (22.12.67) 

US, A, 3477506 (B. C. MALONE) , 11 HO»6pji 
1969 (11.11.69) 

US, A, 4976322 (G. S. ABDRAKHMANOV m *py- 
rue), 11 «eka6pn 1990 <l 1.12.90) 

SU, A3, 1813171 (TATAPCKMfl rOCYJlAPCTBEH- 
HU* HAyWO-MCCJIEAOBATEJIbCKlW M ITPOEK' 
THUP1 MHCTVITYT HEOTSHCW nPDWWIIIJJEHHOCTlll 
30 anpe** 1993 ( 30.04.93) 

US, A, 3B65188 (GEARHART-QWEN INDUSTRIES 
INC.), 11 *BBpa*ft 1975 (11.02.75) 

US t A, 4248302 (OTIS ENGINEERING CORPO- 
RATION) , 3 +»»pa«ji 1981 (03. 02.81) 

US, A, 4230180 (WE STB AY INSTRUMENTS LTD.) 
28 okT«6p« 1980 (28. 10. 80) 

SU, A, 829882 ( HAY 4HO-TOOW3B0ACTBEHH0E 
OB'bEAHHEHVIE HO TEPMMMECKWM METOAAN 
AOBUHH HEOTH), 17 «a» 1981 (17,05.81 

SU, A, 663825 (KPACHOJIAPCKMA rOCYAAPCT- 
BEHHU* HAYHHO-MCCJIEJlOBATEJIbCKMft H 
nPOEKTHUCI MHCTWTYT HE0T3H0* fTPOMUUH 
JIEHHOCTM MMHECTEPCTBA HEOTHHOPI nPO- 
MUBMIEHH0CTI4 CCCP), 25 n&ji 1979 
(25. 05. 79) 



1-3 



1-3 



1-3 



1-3 



1.-3 



2,3 



S,3 



4>op«a PCT/ISA/210 (npoAOAweHMB noporo amcta) (Mm/it 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION, PUBLISHED UNDER THE PATENT COOPERATION TREATY 

(PCT) 



(51 ) International Patent Classification 5 ; 
E21B 43/10 


1 

Al 

( 


[11) International Publication Number 

WO 95/03476 
[43) International Publication Date: 

February^ 1995 (2.2.95) 


(21) International Application Number: 

PCT/RU93/00173 

(22) Internationa] Filing Date: 

July 23, 1993(7.23.93) 

(71) Applicant (for all Designated States except 
for US): TATAR STATE SCIENTIFIC- 
RESEARCH AND PLANNING 
INSTITUTE OF THE PETROLEUM 
INDUSTRY (RU/RU); 32 ul M. Dzhadniya 
[unclear], Bugulma 423200 (RU) 

(72) Inventors; and 

(75) Inventor(s)/Applicant(s) (only for US): 
ABDRAKhMANOV, Gabdrashit 
Sultanovich [RU/RU], 66 ul. Gogolya, # 
71, Bugulma 423200 (RU); IBATULLIN, 
Rustam Khamitovich [RU/RU], 66 uL 
Gololya, #49, Bugulma 423200 (RU); 
ZHZHONOV, Viktor Gcorgievich 
[RU/RU1, 


66 ul. Gogolya, #75, Bugulma 423200 
(RU); JUSUPOV, lal Galimzyanovich, 66 
ul. Gogolya, #61, Bugulma 423200 (RU); 
KhAMTTYANOV, Nigamatyan 
Khamitovich [RU/RU], 65, ul. Kalinina, 
#60, Bugulma 423200 (RU); ZAINULUN, 
Albert Gabidullovkh, 1 uL Saydashova, 
#117, Bugulma 423200 (RU); 
FATKULLTN, Rashad Khasanovich 
[RU/RU], 20 Radnitseva, # 40, ATmetevsk 
423400 (RU). 

(74) Agent:SOJUZPATENT, 5/2 ul. IPinka, 
Moscow 103735 (RU). 

(81) Designated States: BR, CA, JP, NO, US, 
European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 

Published 

With international search report. 


(54) iiue: mji;i hud UF FINISHING WELLS [sic - as provided in English in original 
patent application] 

(54) Title [translated from Russian]: METHOD FOR WELL COMPLETION 

[see Russian original for figure] 
(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
expanded to secure the shaft section (3) in the well (1 1) and to separate non-productive and 
productive layers. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 



WO 95/03476 



PCI7RU93/00173 



-7- 

Fig. 2 depicts the EMI cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig, 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed offby blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed offby blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from o verlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (11) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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